Spermidine regulates insulin synthesis and cytoplasmic Ca(2+) in mouse beta-TC6 insulinoma cells.
In order to assess the functional role of the polyamines spermidine and spermine in pancreatic beta-cells, we examined the effect of spermidine and spermine synthase inhibitors, trans-4-methylcyclohexylamine (MCHA) and N-(3-aminopropyl)cyclohexylamine (APCHA), on cellular polyamine and insulin contents, insulin secretion, and cytoplasmic Ca(2+) concentration ([Ca(2+)](i)) in mouse insulin-secreting Beta-TC6 cells. The cellular spermidine and spermine contents were reduced 90% and 64% by cultivation of cells in the presence of MCHA and APCHA for 3 days, respectively. Addition of spermidine or spermine reversed the polyamine level reduced by MCHA or APCHA, respectively. Insulin secretion was decreased 40~60% in the cells treated with MCHA or APCHA. The reduction by MCHA was reversed to the untreated level by adding spermidine exogenously, while the effect of APCHA was not reversed by treatment with spermine. The cellular insulin content was also reduced by treatment with MCHA but not the expression of insulin 1 and 2 genes, suggesting that spermidine was involved in the translation of insulin mRNAs. The elevation of [Ca(2+)](i), a key event triggering insulin secretion induced by glucose, was reduced in Beta-TC6 cells by MCHA treatment. The spermidine synthase inhibitor also augmented the sustained [Ca(2+)](i) rise induced by carbamylcholine but not by a high concentration of KCl or nicotine. These results suggested that spermidine rather than spermine plays an important role in the regulation of insulin synthesis and the glucose-induced [Ca(2+)](i) rise in Beta-TC6 cells.